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Significance: 
Part 4 – Propagation and coupling of surges 
 
Examples are given showing the propagation of voltage and current surges in low-voltage wiring systems.  The 
difference between surge impedance (characteristic impedance Z0) of a transmission line and the impedance to 
the surge of wire runs is pointed out and illustrated.   
 
The relationship between front time/duration of a voltage surge on the one hand, and the travel time (length-
related) along the circuit, on the other hand, is placed in the perspective of transmission line theory and makes 
clear the point that the classical doubling of an impulse at the end of an open line requires a travel time greater 
than the front time of the impulse. 
 
A comparison is made between the propagation of a surge through isolating transformers and through a ferro-
resonant line conditioner.  The isolation transformers do not provide effective attenuation of voltage surges in the 
differential mode but the ferro-resonant line conditioner does, in addition to its prime function of voltage regulator. 
 
For current surges of the type encountered in AC power circuits (not short pulses), their propagation is impeded 
– as in  “impedance” – not by the characteristic impedance of the line nor appreciably by skin effects, but mostly 
by the inductance of the line for a frequency spectrum in the range of 5 kHz to a few hundred kHz.  This provides 
some relief for SPD connected at the end of branch circuits.  The issue was revisited and confirmed several years 
later in the 1995 “Upside-Down House” experiments (see file “ Upsdown measure” in this Part 4) 
 
The effects of connection options are shown for one, two or three SPDs connected at the end of a 3-wire line. 
 

 
Filename: Propagation 1980 

 


















	PROPAGATION 1983
	Significance
	Abstract
	Introduction
	Introduction
	Test circuits
	Voltage surges
	Current surges
	Conclusions
	References
	All Figures
	Figures 1-3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8
	Figure 9
	Figure 10
	Figure 11
	Figure 12
	Figure 13
	Figure 14
	Figure 15
	Figure 16
	Figure 17
	Figure 18
	Figure 19





